Synthesis and structure-activity relationships of novel substituted 8-amino, 8-thio, and 1,8-pyrazole congeners of antitubercular rifamycin S and rifampin.
A series of rifamycin S and rifampin analogues incorporating substituted 8-amino, 8-thio, and 1,8-pyrazole substituents has been synthesized. The compounds were made by activation of the C-8 phenol as a sulfonate ester, followed by displacement with selected nitrogen and sulfur nucleophiles. The analogues were screened in assays to quantify their antitubercular activity under both aerobic and anaerobic conditions, and for inhibition of wild-type Mycobacterium tuberculosis (MTB) RNAP and rifamycin-resistant MTB RNAP (S450L) via an in vitro rolling circle transcription assay. Additionally, the MIC(90) values were determined for these analogues against Escherichia coli strains. Although none of the analogues displayed superior enzymatic or microbiological activity to their parent scaffolds, the results are consistent with the Rif C-8 hydroxyl acting as a hydrogen bond acceptor with S450 and that Rif resistance in the S450L mutant is due to loss of this hydrogen bond. Representative analogues were also evaluated in the human pregnane X receptor (PXR) activation assay.